Diversification of the North American shrub genus Ceanothus (Rhamnaceae): conflicting phylogenies from nuclear ribosomal DNA and chloroplast DNA.
Ceanothus comprises ∼55 morphologically and ecologically diverse species of woody perennials endemic to North America. Interpretations of the natural history of Ceanothus have served as a general model of evolution for woody perennials with simple entomophilous pollination systems, but these interpretations lacked explicit phylogenetic context. We used cladistic analysis of sequences of the chloroplast-encoded matK and the internal transcribed spacers (ITS) and 5.8S coding region of nuclear ribosomal DNA (nrDNA) to reconstruct the phylogeny of Ceanothus. The nuclear and organellar phylogenies exhibited very low levels of both topological and character congruence. Subgenera Ceanothus and Cerastes are monophyletic sister taxa in both phylogenies, but both data sets suffer from a lack of resolution below the level of subgenus. Lack of taxonomic congruence between the two data sets may be a result of introgression and/or lineage sorting. The ITS tree was accepted as the better estimate of a species phylogeny for Ceanothus, on the assumption that nuclear markers are less prone to introgression. Three of five polytypic species in the ITS data set were paraphyletic, and four of six polytypic species in the matK data set were paraphyletic. This study demonstrates the degree to which matched independent data sets can produce conflicting summaries of evolutionary history.